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0 Process for tfie preparatlofi of solid nifadlplne ftomnulatlons 0f lUgh bioavatlabiiily aiMl wHh 
austained effect, and formulations ttius obtained. 



® The object of the present invention is a process which pennits the Increase of the bioavail^lfty in the solid 
fomnilatlons of nifedipine and its derivatives. In consists in dissolving the acthre sut)Stance together with a 
ppiyelti^eiie glycol, in a common solverrt, then absorbing tfiis solution on a micronlzed, inert exdpient. soluble 
in the gastrointestinal juices, and finally, co-predpitating the active substance and the polyethylene glycol by 
evaporating the solvent. 

The very large surface of the exdplent on which Ifie solulion is absorbed* and the presence of polyethylene 
glycol, wich facilitate the homogeneous distribution of the solution on tNs surface* permK the active sul)stance to 
precipitate and become very fine particles. 

The same results may be also obtained by blending homogeneously the micronlzed inert excipient with 
micronized nifedipine* and causing the mixture to be absorbed on a solution of polyethylene glycol, which Kyy 

SsubseQuent solvent evaporation, precipitates in fine particles that are fiomogonoously dispersed and In intimate 
contact with ttie active sulDstance. 

Forms of solid dosage prepared with the mixture tiius obtained, have shown a bioavailatxlity higher tfian 
Q similar formulations already on the market 
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-PROCESS FOR THE PREPARATION OF SOUD NIFEDIPINE FORMULATIONS OF HIGH BIOAVAILABILITY 
AND WITH SUSTAINED EFFECT, AND FORMULATIONS THUS OBTAINED- 



The present invention relates to a process altowmg to increase the bioavailabilfty of Nifedipine and Its 
derivatives with respect to other solid orai forms. This process consists in coprecipitating Nifedipine and 
polyethylene glycol from a solution, into a very high surface obtained by means of the micronization of an 
Inert excipient soluble in the gastrointestinal juices or in precipitating polyethylene glycol on a homo- 

s geneous mixture of Nifedipine and an inert exdplent, both being micronized. 

Due to the low solubility and the high sensitivity to light* Nifedipine presents notable drawt)ack8 in the 
preparation of stable and bioavailable forms. Nowadays nifedipine is mostly administered in a suspensions 
of liquid excipients. consisting essentially of propylene and polyethylene glycols, in the forms of soft 
gelatine capsules. Instead, the solid oral forms, tablets, sugar-coated pills, hard gelatine capsules, are 

m absorbed very slowly and consequently are used as retard compositions. IHowev^. these are characterized 
by a bioavailability dstincHy inferior to that of the rapid formulations: generally between 40 and 80%. The 
scarse absorption and the low bioavailability of crystalline nifedipine administered orally is made evident In 
the article of I. Sugitomo et al. published on Drug Development and industrial Pharmacy. £ (2). 137-160 - 
(1080). and Chem.Phami.Bull. 29(6). 1715-1723 (1981). 

fs In order to increase the bioavailability of nifedipine, different techriiques have been tried, namely, fbr 
example, ttie transformation of the crystals into fine powder, the transformation from the crystalline to the 
amorphus fbnm, the formation of clathrates or compounds of inclusion with betacyclodextrines, the fonnation 
of solid solutions with polyetiiylene glycols, the formation of co-precipitates witii polyvinylpyrrolidone. 

U.K. patent specification GB-21 39892 discloses the preparation of tablets containing nifedipine partially 

m in the form of ground crystals, so as to reduce the dimension between 1 and 10 microns, partially in the 
form of co-precipttato with polyvinylpirroiidone, methylcellulose, hydroxypropylmeltiylcellulose or hydrox- 
ypropylcelluiose. 

In Canadian patent specHlcation GA-1180277. the improvement of the bioavailabinty of nifMlpine is 
obtained by grinding the active substance so as to obtain a specific surface between 0^ and 6 m'/^. and 

2S mixing witii excipients suitable for the preparation of the desired solid active-substance forms, namely, 
capsules, tablets, pills, sugar-coated pills or suppositories. 

In U.K. patent specification GB-1456618. the aim is achieved by maldng a solution of nifedipine in 
polyethylene glycol of a molecular weight of 200 -400 in the presence of a surfectant. and absorbing said 
solution on a sufficient quantity of one or more inert excipients, soluble or Insoluble in the gasbointestinal 

m juices, by simply transforming the product into a powder and being able to maice tablets out of it That is, 
the known property of the polyethylene glycols in giving solid solutions is exploited. 

In German patent spedfication DE-2822882. cases are claimed wherein nifedipine Is simply mixed with 
excipients such as polyvinylpynrolidor)e, methylcellulose, hydroxypropylmetfrylcellulose, hydroxypropyicel* 
tulose, amirtoadds. arxJ others, ak>r>e or in the presence of surfactants ar)d/or calcium lactate and inert 

d$ excipients. and cases are claimed wherein nifedipine is co-precipitated on inert excipients from solutions 
witii polyvinyipyrrofidone. witii the ottier substances mentioned hereinbefore, alone or In the presence of 
surfactants and/or calcium lactate. 

Also tiie process, sutiject of the present invention, relates to the preparation of solid forms of dosage of 
nifedipine or its derivatives, but it differs sut)stantially from those previously cited. According to the present 

4& invention. In fact, a solution of nifedipine and polyethylene glycol of high molecular weight is made in a 
common solvent (or mixture of solvents) and the solution is dispersed on a micronized inert excipient which 
is soluble in the gastrointestinal juices. 

The surfactant property of the polyettiyiene glicol of high molecular weight is ther^bre exploited so as 
to be at)le to "Svet" the microparticles of the inert excipient wHh the solution, and spread it over all of the 

4s very high surface available so that, when the solvent evaporates, the nifedipine crystals which predpHate 
are tiny and remain as such due to the Impossibility of swelling or aggregation between each otiier. It was 
also noted that it is possible to micronize Nifedipine, mixing it with the micronized inert exdplent and then 
"wet*" such a mixture with a polyetiiylene glycol solution. When tiie solvent evaporates, polyethylene glycol 
predpitates in very fine particles and in intimate contact with the Nifedipine particles. In both cases on 

m otnalns a granulate of Nifedipine arxj polyethylene glycol finely and homogeneously dispersed in the 
micronized inert exdplent. tiius having the same characteristics. It is important moreover, tiiat the inert 
exdpient is easily solubte in the gasb^ntestinal Juices so as to leave the nifedipine microcrystals free after 
swallowing. 
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The obtained granulate is finail mixed with the exdpients suitable to the manufacture of the desired 
solid forms of dosage: preferably tablets, but also sugar^oated pills, lozenges and suppositories. Testing 
the bioavailability, it was surprisingly found that these tablets have the characteristics of a retard product 
and have a bioavailability equivalent to 100% of the oral forms on the market, wherein the active substance 

6 is in liquid suspension in soft gelatine capsules. 

In the process spedfied in the present invention, polyethylene glycols with a molecular weight 
exceeding 2000. and preferably between 5000 and 6000, are used. The ratio between acthfe substance and 
polyetiiylene glycol may vary In the interval t>6tween 20:80 and 80-.20, and preferably 40:60 and 60:40. 
Nifedipine and poiyethyiene glycol may be dissolved in a commons solvent and successively this is 

10 evaporated to obtain the co-precipitate. Preferably, however, the solution is mixed, for example in a 
kneader, with a mlcronized inert exdpient which Is very soluble In the gastrointestinal juices. ot>tatning a 
granulate which is successively dried. In this phase, the co-predpitation of the active substance with the 
polyethyler^e glycol in Intimate mixture witfi the inert exdpient. Is obtained. As already mentioned, 
aftematively one may add in the kneader a polyethylene glycol solution to a homogeneous mixture of 

75 NifMipine and inert exdpient where both Nifedipine and exdpient are mlcronized. Illustrative but non- 
limiting examples of the said mlcronized inert exdpients are dted: sucrose, lactose, glucose, fructose, 
levutose. mannttd. sorbitol, gtycocoll. xylitol. pentaerythrite, mattodextrine. The ratio between co-precipitate 
and inert exdpient may vary in a very t>road range, but for technicaheconomteal reasons, that preferred is 
between 1:20 and 1:4. 

20 The granulate of active 8ut)stance, polyethylene and mlcronized Inert exdpient may be used directly for 

the preparation of tablets, preferably adding a lut)ricant agent 

It was also found that a further prokmgatlon of the retardant efliect can be obta'ned if sut>stances whteh. 

when in contact wHh the gastrointestinal juices, swell again and successively dissolve themselves sbwiy 

such as, for Instance, iflustrative and non-limiting examples: hydroxypropylmethylcellulose, methylcellubse. 
25 hydroxypropylcellulose. carboxyvinyl polymers, xanthan gum. in quantities variable between 5% and 50% 

of the tablet weight an preferably between 10 and 30%, are added to the granulate prepared In the manners 

hereint>efbre specified. 

For the first time, the prokxigatton of the retardant effect consents a single daily administration. wittKXit 
redudng the bioavailability and tiierefora tiie eftictency of the active substance; In such a way. a greater 
so compliance on the part of tiie patient is also obtained, virich is an important factor In long-term ttierapies. 
The fdtowing examples serve to better illustrate tiie present invention: 



EXAMPLE 1 

35 

Three sohitions having tine composition illustrated In tiie foHowIng tafcrfe: 



^ Components Solution I Solution H Solution m 

g g g 

Nifedipine 110 100 90 
Polyethylene glycol 

(PEG 6000) 110 im 90 

so Acetone 1010 9m 8^ 

Deionized water 190 170 
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are prepared in tiie manner which Is now spedfied. 
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Nifedipine Is dissolved in acetone and PEQ in water, using a suitable vessel equipped with stinrer. 

The nifedipine acetonic solution and the aqueous PEG 6000 solution are then mixed in such a way so 
as to obtain the solutions indicated in the taft^. 3^ leg of micronized lactose (90% inferior to 15 microns) 
are placed in a kneader with horizontal blades, to which 1.42 kg of sokition I is added. 
5 When the solution is homogeneously distrilxited, the mixture Is transfen'ed to a stove with forced air 
circulation where it is dessicated at 45*C for 2 hours. It is granulated with an oscillating granulator provided 
with a inox ASTM N* 8 stainless steel metal wire mesh and dessication is completed. 

The evaporation of the solvent causes the co-predpitation of the active substance and polyethylene 
glycol in fine form and homogeneously dispersed In the inert excipient 
70 The granulate thus obtained is ground so as to be able to proceed with ttie subsequent applicatton of 
the active substance and polyethylene glycol solutksn. 

Afterwards, the operations specified hereinbefore are repeated with sohilion 11 and then with sdution in. 
After the last blending, the dried product is granulated through a inox ASTM N* 25 stainless steel wire 
mesh (openings of the mesh 0.71 mm). 
IS The tablets are ttien prepared. For this purpose, 4.5 kg of granulate and 75 g of magnesium stearate 
are mixed for 15 min. in a cuIdic mixer. 

A chromed punch with a capsular shape having a 15 mm length, a 6 mm width and a 5 mm bending 
radiuSt is used for the preparation of tfie tablets. Tat>lets having the following characteristics are obtained^ 
Nifsdiplne content : 20 mg 
20 Theoretical weight : 305 mg 

Hardness (detenmined with Erweka T6H 28 apparatus) : 8 -10 kg 

Friability (measured with Roche friat)ilometer, by rotating 10 tablets for 4 min. and determining the toss of 
weight): inferior to 1% 



T^ solutions are prepared, having the compositions illustrated In the foRowing table: 



Composition Solution I Solution n 

Nifedipine 220 g 180 g 

PEG 6000 220 g 180 g 

Methylene chloride 3170 g 2650 g 



46 operating with the following method: 

Nifedipine and methyler>e chloride are placed in a suitable vessel equipped with stirrer, and stinred until 
complete dissolution. Polyethylene glycol is added and stirred until complete dissolution. 

5^ kg of micronized mannitol is placed in a kneader and mixed with 3.610 kg of solution added l)y 
pouring thinly in atxxjt 2 min. When adding of the solutkm is terminated, mixing continues for 4^ min. 
50 During the latter operation, it is suitable to operate with a strong suction tiirough tiie kneader Rd to 
facilitate the evaporation of tiie metiiylene chkxide. 

The mixture is distributed on the grid of a stove. In a thin layer, and is dried with a single drculatkxi of 
lur at room temperature for about 2 hours or. anyway, until the almost total elimination of the methylene 
chk>ride. 

S6 Then granulation is done witii an osdllatir)g granulator provided with a inox ASTM 8 stainless steel 
mesh. The granulate is again distritxited on the same grid and is dried with air circulation at 45*C for over 
2-3 hours. 
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After having ground the granulate, the operations are repeated using solution 11 operating with the same 
method. 

After the last blending, the dried granulate must be granulated with the osdlteting granulalor provided 
with inox steel ASTM N** 25 wire mesh (opening 0.71 mm). 
5 In a cubic mixer 
60 leg of granulate 
1 kg of stearate magnesium 

8 kg of hydroxypropylmethylcelluk>sa (Methocel E 4 M) 
are placed and mixed for 15 min. 
70 A chromed capsule-shaped punch having 17.5 mm length, 7 mm width and 7 mm bending radius Is 
used for the preparation of the tablets. Tablets having the fblkiwing characteristics are thus otitained: 
Nifedipine content : 40 mg 
theoretic weight : 690 mg 

hardness (determined as spedfied in example 1) : 8 •lO 
75 friability (detemnined as specified in example 1) : inferior to 1% 



EXAMPLES 

20 In a suitable vessel equipped with stinrer 1100 g of deionlzed water are charged and 300 g PEG are 
dissolved in said water under agitation. 

In a cube mixer 3900 g of micronized i^^tose (90% smaller than 4 microns) and 300 g of micronlzed 
niledipine (with a total surface higher than 6 mVg) are Intimately mixed. 

Such a mixture Is charged in a kneader with horizontal blades and is wetted with the PEG aqueous 
26 solution. 

When the sohdkm Is homogeneously distributed, the mncture is transferred to a steve with forced air 
circulation where it is dried for 2 hours at 45''C. 

Granulation is effected with an oscillating granulator provided with a inox ASTM 8 sttinless steel 
metal wire mesh and desslcation is completed, 
so Tablets are then prepared as described in Example 1. 



EXAMPLE 4 

35 In a cut)e mixer 5J2 kg of micronized marmitol and 400 g of micronized nifecttpine (with a total surface 
higher than 6 m'/g) are intimately mixed. 

TTie mbdure is charged in a Imeader with horizontal blades and is wetted wHh a solution of 400 g PEG 
dissolved In 5820 g of n^ethylene chloride. When the addltton of the solution is terminated, mbdng ts 
continued for 4-5 minutes. During the latter operation it is suitable to operate with a strong suction through 
40 the kneader lid to facilitate the evaporation of methylene chloride. 

The mixture is distributed on the grid of a stove, in a thin layer, and Is dried with a single circuiation of 
air at room temperature for about 2 hours or anyway until the almost total ellmlnallon of melhylene chloride. 

The dry granulate is granulated with an oscillating granulator provided with a Inox ASTM 8 stainless 
steel mesh (wire mesh 0.71 mm). Tablete are then prepared as descriised in Example 2. 

45 

HX^PIES 

The tat)let8 prepared according to the specifications in ttie examples 1 and 2 are analysed according to 
60 the method specified In the American Pharmacopaea (USP), XX ed., pag. 1243 and foltowlng. Apparatus 2, 
at a temperature of 37*C and 125 r.p.m. 

A tablet having a dosage of 20 or 40 mg of active principle, is placed in 500 ml of SK^etic add 5 N, at a 
temperature of 37*C, oscillating the blade at 1^ r.p.m. 

Samples are withdrawn after 15, 30, 45, 60, 75 minutes for the 20 mg tablete and after 1, 2, 4, 6, 8, 10 
56 houra for the 40 mg tablete and the quantity of nifedipine passed In solutton Is determined with a 
spectrophotometric m^hod. The folkswlng percentage values of active substance released by the tablete 
are found: 
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The results obtained from the test prove that the preparation "B" (Actelat AR) shows an average peaic 
value of 32 ngAnl' after two hours from the administration of the 20 mg dose, whilst the conventional 
preparation "A** (Adalat) induces a pealc value of 65.4 ng/ml as soon as one liour after swallowing of a 10 
mg dose. The preparation "C" (Exemple 1) has a maximum concentration of 40.9 ng/ml after three hours 

5 from the administration of ttie 20 mg dose. 

12 hours after the administration of the dose, the average levels of Adalat (6 hours after the second 
dose) aid Adalat AR, respectively fall to 9.5 and to 5.1 ng/mi, whereas the average concentration is 
maintained at 12.6 ng/hil due to nifedipine In Example 1. A simitar observation is made for the levels of the 
24tti hour, conesponding for "A", *B and *C", in order, to 0.95, 1.5 and 4.5 ogfm\ (see Table 1 aid Rg. 1). 

10 (k ) The Kai of the convenfiond product was caknilaied accoreiing to a pharmacokinetic model with two 
compartments for extravascular administration (triexpcmential equation). 

The calculation of the area urKjer the curve (AUG) gave a confirmation of the good bioavailability of the 
preparation "C" with respect to the two comparison forms: the preparation "A" presents an AUC of 363.5 
ng/mbch while such value for preparation "B" Is equal to 261.7 ng/mtxh (72% with respect to the previous), 

75 and rises to 423.3 ng/mlxh for the preparation "C", which corresponds to 116.5% with tmm^ to the 
conventional product "A* and to 162% with respect to the sustained release product "B* (see Table 2). 

The evaluation of the retard characteristics, based on a comparison of the parameters MRT and HVD» 
indicates more satisfying results proved by preparation *C*. The letter's curve maintains significant average 
values higher than the previous products: in fact the average value of the MRT is, for the spedfication "C", 

20 equal to 9.1 hours as opposed to the 7.1 of the similar sustained release product's". The conventional 
product presents a MRT of only 4.4 hours, that Is, atx)ut twice as little as that of product ""C*. 

Also the HVD is 1.4 hours for the conventional product *'A", rising to 6.6 hours for the sustained release 
product ""B" and to 7.2 hours for the susta'ned release product in Example 1 (see Table 3). Therefore, 
in parity of dosage, the product "C* also combines a good retad effect with a satisftetory l)ioavailabllity, 

25 equal to over one and a half times that of the simlla Adalat AR product on the market 
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The fbrmuiation in 40 mg tablets (Example 2) underwent a bioavailability test on six healthy aduHs of 
both sexes, in comparison with a sustained release product sdready on the market 

The experimental products were labelled as follows: 
"A" » AdalatAR (Bayer), 20 mg tablets 
"B" -« rafedipine of Example 2. 40 mg tablets 

The product "A" was administered in two successive doses of 20 mg, the first at zero timd and the 
second after 12 hours: the blood withdrawals were effected after 1, 2, 4, 6, 9. 12, 14. 16, 18, 22 and 24 
hours from the assumption of ttie first dose. 

Preparation ^B". instead, was administered in a single dose of 40 mg, and the blood withdrawals were 
effected after 1. 2, 4, 6, 9, 12, 16 and 24 hours. 



The obtained average curves of the plasmalSo levels are reported in Table 1A and Illustrated in Fig. 1. 
Firom these, the maximum concentrations (Chmm). the relative appearance times (TmaJt and the areas under 
the concentration-time curve (AUG) from zero to infinity, were calculated. These were obtained from the 
total of the area comprised between zero and On (Cn = last concentration found) and calculated with the 
trapeze method, plus the portion comprised between Cn ^d infinity, obtained t>y applying the fonmuia 
CnKab wherein K«i ( y ) is the elimination constant (» 0.185) of the conventional product 

( ^ ) The Kei of the conventional product was calculated according to a two-compartment phar- 
macokinetic model (triexponential equation). 

As as Indication of the sustained release characteristics of the preparations, tiie following parameters 
were used: MRT mean residence time) and HVD (half value duration), MRT is the average residence 
time of tiie active principle In the piasma'and is calculated according to tiie fomnula: 

AUMop 
MRT =AUCoo 



wherein AUMoo is the area under the first moment of the curve and AUCoo is the conventional area under 
the curve, both from zero to infinity. 

HVD is tiie residence time in the plasma of an active principle equd to hdlf of the maximum 
concentration: such time is calculated according to a grapt^c metiiod. 

Examining the results obtained from the test (see Table 1A and Fig. 1), It Is noted that the delaying 
product "A" for comparison (Adalat AR) presents Hs maximum level (48.2 ng/iml) one hour after the 
administration of the 20 mg dose, whilst the preparation "B" (Example 2) has a maximum concentration of 
62.6 ng/ml two hours after swallowing of the 40 mg dose. Its average curve decreases more slowly than that 
of the product "A", so much so that at a distance of 24 hours aft^ the beginning of the test, the plasmatic 
level Is 11 .4. as opposed to the 7.1 ngAnI presented t)y ttie comparison product after two administrations. 

The AUC o-oo calculation gives a confirmation of the good bioavallabitrty of the preparation in Example 
2 which Is equal to 134% witii respect to that of tiie comparison product (see Table 2A). 

Also the retard product characteristics are in favour of the preparation "B". in fact, it has a MRT of 10.5 
hours, whilst ttiat calculated for product "A* is 5.6 hours; the HVD Is 7 hours for Example 2 and 3.3 hours 
for Adalat AR. Therefore, the residence time of nifedipine in the plasma is practically doubled with the 
administration of the product ^'B* witii respect to the values found after swallowing of "A" (see Table 3A). 

It can be concluded, tiierefore, tiiat tiie formulation indicated as "Example 2", in dosage parity with the 
comparison product but. differing trom this. In a single administration, shows, with respect to it an Improved 
t)loavailabillty and a more satisfying retard product characteristic, which permits an efficient therapeutical 
application with a single daily administration. 
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1. Solid pharmaceuticaJ formulalion containing rtifedipine, or its derivatives, as active principle, char- 
acterized by the fact that the acth^ substance is co-predpltated with polyethyiene glycol of high molecular 

^ weight on a micronized inert excipient, soluble in the gastrointestfnat juices, or polyethylene glycol Is 
predpitatBd on a homogeneous mixture of active substance and inert exdpient, t)oth being micronized, so 
as to obtain very fine particles with very high total specific surface. 

2. Pharmaceutical formulation accordin to Claim 1, characterized by the fact that the ra6o between 
active principle and polyethylene glycol varies between 20:80 and 80:20 and preferably between 40:60 and 

3. F^harmaceutical fomnulation according to the preceding Claims, characterized by the fact that the 
polyethylene glycol has a molecular weight comprised between 2000 and 6000 and preferably between 
SOOOtftdOOOO. 



4. Pharmaceutical formuiation according to the preceding Claims, characterized by the fact that the cO" 
precipitate Is obtained In one or nrKNre phases* 

5. Solid pharmaceutical formulalion according to the preceding Claims in the form of sustained release 
tablets. 

5 6. Pharmaceutical Idrmulation accorcttng to the preceding Claims in the form of tablets, characterized tyy 
the fact that there are one or more types of hydroxypropylmethylcellulose present amongf the recipients. 

7. Pharmaceutical formulation according to the preceding Claims In the fonn of tablets characterized by 
the fact of having such a retard effect that a single daily administration can be effected, whilst maintaining 
the bioavailability and the therapeutic efficiency unalterated with respect to the conventional product 

10 8. A form of oral administration based on nifedipine or its derivatives containing a solid pharmaceuticat 
formulation as specified In any one of the Claims 1 -7. 

9. Process for the preparation of a solid phanmaceutlcai formulation according to Claim 1, characterized 
by the fact of preparing a solution of nifedipine, or its derivatives, and polyethylene glycol of high molecular 
weight, in a solvent or mixture of common solvents, and dispersing the solution on a micronlzed inert 

T5 excipient soluble in the gastrointestinal juices, or of preparing a solution of high molecular weight 
polyethylene glycol and dispersing the solution onto a homogeneous mixture of active sut>stance and inert 
excipient soluble in the gastrointestinal juices, both the active substance and the inert excipient being 
micronlzed. 

10. Process according to Claim 9, characterized by tfie fact that diluted solutions, which are added In 
20 several phases, are used, grinding the granulate l)etween one phase and another. 

11. Process according to Claim 9, characterized by the fact that the ratio between active principle and 
polyethylene glycol vales between 20:80 and 80:20 and preferably between 40:60 and 60:40. 

12. Process according to Cl^'m 9, characterized by the fact that the polyethylene glycol has a 
molecular weight comprised t)etween 2000 and 6000 and preferably between 5000 and ^00. 

26 13. Process according to Claim 9, characterized by the fact that the micronlzed inert e)«dplent Is 
chosen preferably from sucrose, lactose, glucose, fructose, levulose. mannitoi, sorbitol, glycocoll, xylltol, 
pentaerythrite, maltodextrine. 

14. Process according to Claim 13, characterized by the fact that the ratio between the co-predpitate 
and the micronlzed inert excipient varies preferably between 1:20 and 1:4. 

so 15. Process according to Claim 9, characterized by the fact that substances which swell upon contact 
with the gastrointestinal juices and succeslvely dissolve slowly, and which are preferably hydroxypropyl- 
metfiylcellulose. methylcellulose, hydroxypropylcellulose, carboxyvinyl polymers, xanthan gum, in quarrtities 
varying in weight between 5% and 50% of the tablet and preferably between 10% and 30%, are added so 
as to obtain a prolongation of the retard effect 
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